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:^m<D^\^i^mtm^^mm^mizi^^t^xy^'->^^m 

;zm-:^^>xm\^^mi}^-^mmmm(^mmLm\zMi'Xx 
'y^~:^^W}:^i^<D±mm\z&:m^^^^nm^7s7^~j 
o^fi&j^^^^se). m\Pi^mi)^-^mm^m<Dmm<<Lm\z 

iz^n^nn^i^r^:iii^^WL^r^m^mi(D^mn 

t> m^mm^^m^<D'p]mmmm\zis\^-r^^&iiM 
f«jg&t. s$^Mmm^mmvxmmymmmf)^'^mmm 
mp^^mmT^^3\z^mT^7.^'-i^iz. ^m:?L. m 
u^^Mm^<Dt^^mm^m^:^(Dmikmmzi^mt's 

m,'r'm^mtMi^xmmo/'it5'->^mm'r^mmn^ 

:^\^<oUf^^m^m&mmm:\zm^'r^m^m^t. ^ 
m^m\zm-zs\.^xm^::KT-i^o:>^W}mm.^mm.'r^y^ 

im^m4} :x,y^-i^mmmmm\z^n^:^y^—>>mm 
o^^m\z±.m^m^^:i^^^mt'r^mj!tms(o^ 

im^ms] xy'-v±\zm,^^nrcmm^mi^(Dmyt 
mm^m^o^m^mm^z^mv. ^^^^-s^^mmmz 
^m^'^uf>^i^wr^<rinjmmmmp^\zx^^m^mi^mz 
^^:^m<o—:fjm^^^m:^mnz\^^fx:^nn^^^m\^ 
vxmm(Dn^-'>^mmr^^^mmmyt:^mz^ 

^m^^mvx. mm\^^mzf^]:^xmm:^-^—i^(D^ 

[0 0 0 1 ] 

?^m^xn o^t ^ pjfi t-r^^^n^i^m^mm. r 
zmmm^m^jj-mzm-r^. 

[0 0 0 2] jfi^, ^-r^-ri C (Integrated Circul 



t) <DMmm^mmi(>^\^±iyxn\-nm. mmmn. mm 
mn^. m<mmi^\zm^^m<Dmi0^<DWi^mtvx 
o^pi^mw^nx^^^. I c\t2i^7fi^^s^x4m<o 

^M.mit^m^VX^i). MTtiitDRAU (Dynamic Ra 
ndom-Ac cess-Memory) TfilM, 4M, 16M. 64M, 2 

56M, 1 Gt^fDmm^i^mAjxt^^^. c<D^ou^m 
m^tnz>^x{zwmmj:^m<Dmmzj:^x:^o. 

m^^m-fxif^^. 
10 [0 0 0 3] b50^u, ytm^<r>wimt Q.Anmnmz^ 

CO 0 0 4] ^ntr^LT^^bf-ASf^^t-rs^^^ 

mt'^r:>mm. isinm.oy^.n^t^'&^x^^x. ^mzm 
mx^^:^mhvx^m^tix^^:^. 
[0 0 0 5] wTic. mwa^m^m\^^tm^-^m^ti 
m-r^o m\7\-mw^^\zx^^^'^n^m\^mr 

(o:^^''i>±.\zmu^n^7r^<K>7.y'-i^i^m:^mz^m 
$n-&o z,<D'\^m\^7s^-i>nm-:^mz-'m\zm^ti 

i()tJl00iiimncD1j-:/:7 ^ -JV H 13f:i J: 0 J^J^^ tlX^ 0 , 
■tJ-T^:^^ Ki3^x5^->'i^lii>&r^ai:it^*rs:i&fpH;i 

^ [0 0 0 6] ^lc^>J;^/J;t^^E^^c;;^^uTfTt)nT^.ifc6e5fe 
o:>^mi^^^\z^^n^:^^^&rf\zmm'rh. mmn 
TM^vxmT\^—jx^m^^^mm'^. mmL^t^oiz 

— A^teJrl^JS^n^, :7 1/— Ai2(c*3^iTliir;ni^ 
fH$l'::3(De3t<Sffl<i:L, $ 6(c:-fe;HlF^OA> H14^ 

tm.^-r^:^mzm'^}^-M.^mmT^. ^(ot^. m, 
40 ^e-AJi, ^^^y^—)v\^izo^^*t-^mzm^-^ti 

:3 x^^y ^ -}v ^\m(D^n^mm\zm^\±-j^^Mn 

^t^^Jfi-r^&o rcoES^, — OOA->Hl4f*3(D/^:$'->16 

50 (looMm) ^ifi-rnt^, T.y^'-vi^mt.^^^mnm 
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CO 0 0 8] ^nT. mmji7.^-i>^Wimm'v&yt^ 

CO 0 0 9] 

c^^e3fe©efe^K] ^i8tii;e3f5(DX7"->^^jffiifiBco-0ij<£^ 

^fc^t)-ecO>£4gJ^:g*«X-LASER, Y-LASERtUTfillSt^ 
n^, ^:OT-LASER. Y-LASER«5SSitJ®g5T3&'5DSP 
(Digital Signal Processor) 20tCA:tJ$ns. DSP 

Vx, Vy$-(freMm-LASER. Y-LASERtC J: 0*iiET-5o 
ItiE^t^Ji^i&S^it^ti. DAC (Digit al-to-Analog 
Converter) 21, AMP (amplifier) 22^:fM^T, ^tl 
^nxn. Ytt®^Sir^^-^23(ztH:trStiS. 

CO 0 1 0] ^Tt. DSP20(C*5tt^X7"->?5^g(li^ 

(1) m^mizmMT^^m 
CO 0 1 1] (2) ^^^^Wimm^MMvx. i^mmm^ 

^^P^Sd^^^^hb. ^lilii^B® (±1000Aim) I^T^T 
C[)yN*>K14;^|5S^T^^<fc5»'BBST^. nliSPISSlM 



CO 0 1 2] 

ft. 

(c)A^->16CD^^;eitA#ViJ:3>a:J®^. 5^S^^k;5t 

CO 0 1 3] mm ^cT, ^^m\t.. -^mm^m\z 
:i^n^7.^-z^^m-n^(Dmnn=fm(DU\^^w\z^\z 
x7.-7'-z^<o^mmm.^mmmi't^z.ii\zxK^. or)v 

CO 0 1 4] 

Mm 1 ^rtu2(D^m\zm^^mi^^m^mm^t. it 
tc <fc T^m^fSjgg (c<t s MfPi^fes t -^mmm m 

{iLm\znvx±mm\z^m'r^m^}:Si. ::^^-i^mmm 
mmz^^x. :;^y^-i^<D^wimm^misb. rmmizi^L 

coo 15] ^ft. mMm3^ft\x4commz^^mm 
wi^^ytmm^t. m^\3i^\z:t^\^^xmmmi^^izx^ 
:^y'-z^^m:^\^o>mmi^^^m^^mm\zm^u x 
40 ^'-i^mmmm^{z:^^^xmm^m\z^^\,^x7.-7'-s> 

CO 0 1 6] m:Mm6(D^m\zm^mmn^n 
yt:^mu. r^nm'^m(D7.T-i^^m:^\^\z:tsn^m\^ 
&:m^mmv. ^m{^i^m\z^cx7s7"-i^<D^W}mm 

CO 0 1 7) 

^mm^^mytmm\zi5\,^x\t. it^\si^\z^-:>xm 
50 n\^x^^mmx^^^^\t. x^r-i^m^mnmz^^ 
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[0 0 18] ^fe. m^m3^ft}t4<o^mizm^nm 

i^\z^^Ay'-i^^W}^\^<Dm\^^mtimMmmm\zm 
^^ti. mm^m\zmr^\.^x:^^->^mmmmmzxv 

[0 0 19] ^ft. m^ms(D^m\zm^^mi^'mn 

[0 0 2 0] 

i^mm: &rF. ^m^^mm\zM':^\^^xmM'r^. m 
2 ^^^^^mz^^^mi&i'mmytmmo^-m^m^^r 

\z7^{.rc.w^m\zn^nrzmmim-^n\tm-^^^ 

/^^—><0't—^\^^ CPU (Central Process! 
ng Unit) 30\Z^^xm^VX\^^f3iV^/\—\^y^^X^^ 

iXm, YnO i)^:f<'i>7'yUi7^mmtVX:^'i>;'<^y 
:7rp^^U3itr*&i^^nSo — i'D(D:<'i >y^yu 

^^mmm\zmmr^-*}'^y^'-j\^\^<Dp^^(Dn^->^ 

U32tr1&iM^nSo ^LT. ^f5irJHl#(i(^>}SliitC5t 

A^T, >'K-v7T;*^U3i<;)p^'r>'^:7W^5^j^ 

(Xm, Ym) ifiU^^^nX. ^-f >7^y&ei/>?X 
[0 0 2 1] ;^^>v'yWS.Vl>7.^mZ:^-(>y=yV 

^^mm (xm, Ym) iumm^ti^^mmiz. ^(ornm 
CO X v?35<z)^ej^©f ;'^:b -fe S^^^ i )^ ^ -fe;ni 

©tf»'L^<4SMS (Xst, Yst) W-tf^ifgfh36cO^ 

3B\z^m'^nnL±)uii<;)Tp*b^mmm (xst. ysd 
x^"v^a«Mui^x^39{3ab6»;:f>t;3e)^i^tFnT 

^i^g^rlBiI;mo^^i:^A^35^^^X•r•->^35^Dtee■r?& 
*:>-fe03lc^T"SJOTIfiK4Ocr>cfi.OfeS (Xo. Yo) , 

t<Dm^m (AX, AY) 75t?iei¥§g4i7&^^ai:f3^n^, 

ro^^fii (AX, AY) fiD»Sg42tC:feV^Ti^Kp^ 
>5^:71/^5?^:m (Xm. Ym) <i:2iaJS$n-5. wOtJB 

>miEmnmm3\zxmiE'^nx. 

7'7Wi^^l::<i:^{gfRl&e (Xlout, Ylout) ti^^M 
[0 0 2 2] (SfR]fi[ff (X lout, Y lout) \t. ;f^^> 



mm. ^^'Oy'yyyzfA^o^m^^^m^miELx. 

mi^iinm (XI out. Ylout) ^aj:0*rSo ^-dX. >c 
-i >y'yj>AC44^(DU\^iiLm (Xlout, Ylout) ir 
hXhD"3j^IJ. >/'<yyT^'eV31^^^:A-(>' 
^yV^^W^ (Xffl. Ym) ^^^mt-fc^, -5£^^ 

[0 0 2 3] -h. n^-y^^^mAt^^m-n-^tx.^ 
'^i-zry'yu^^iDmmm^ (mi^i^am mmvtt^ 

10 ^rjL:<^ >y=yu^^46<DWmy^ >tmmiz^ 

iEm^^^47. •y-:r5^:7DAC48, '^::r^y7>':/49^ 

-r>tC^ViT'b> Ma24''C^e;^^ (Xst, Yst) ;$itX 

^■-'>^y^-}^/^y^miEmMmmsi\zxti^tixii 
y'yr>^49(D(^\^iS^m^m^niE-r^mm^i)-fy'y 

D A C 52^:^- UT-tJ-r^^r? T >:/49 JCTOD^S tlT 5 . 

[0 0 2 4] ^±<D^^\z. :^-^>^yv^d^4^mS'^ 
20 zf^yu^^bmzm\p^^m^^'^^z.h\z^r)^ 

[0 0 2 5] c^:^. ^mmmx^WL^y3:(D\t. ^^-r > 

■7^r7DAC44tr^i&n^<lfRj^S (Xlout, Ylout) 

h] ) ^y^y^—i?mmmQ\z%m^x^^^j^x&^. x 

'T^-i^^l^gSSefS. 01 tC^Tcfc-^IC, DAC21StXA 
30 MP22tC,J:r)«^^$n^X7^->?f^^<A*57^:^bT, 
X^-i^35©#Slffl^->5'23^imi(l'r^., 
[0 0 2 6] 01JiS2(r^L>tX'r-v^®gP56©— 

mmm^7i^-r^^mx$>r). ii^^i^fcH2SE«(D% 
icfcViT, m2m^mis\z^Lrrzmmim—m^\tm~ 

[0 0 2 7] X^— >?fttf1ig«56t^*3ViT. ■^O^K.^BO 
\t. A:tF$n^{ifRj&@ (XI out. Ylout) tCTJV^ 

40 ^nrnmuzxidt^. itnmmm. ^i^^r&i&eY 
loutt, mm^mmmm4o\z:}5{-f^y.v^-'z^if^wi:^\^ 

-TA, B, C. D, 3i^l'i|tBlJffili*5ffl40©ct''C^&ffY 
o^30i*"5, ite^ii^^^, X^-i^^^$!llll^l5T2b^D 

SP62f;A:^3Sn^>, 2:©Jt®[i(gmtw^-::?^^TDSP62 
fi, iirRlfeSY lout?5?oTM®iiteH40©Si!tS^®. 09;^ 

tf^ 'L-tts Y 0 u xm^&.±mnrz x 7^- v'^^gb;^ 

iRi<7) t::{firer ^ i: # (itirta X >^350i^g(iii^ 
^mi?>. m^£4±flgn^X7^-i^^i!i>^7foJ(OTM!lic& 

5^ g-rsi#fi^x5^->?35ro=^®i3i^$3i<-re. 
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7 

[0 0 2 8] ^xy^ Rrjsiif®ei40T±5SMS^ffl:e$B 
jg0ytc*iiiT»i> X7=— >*35<&-Y;^r«)tr#i!iUTjeia 

[0 0 2 9] nSP5575^6>/13'->'X-^^^3a. 
^*^^;!iitB$n (stepl) , ^-T ^'t':? U^iS^j^g C= 
m. Ym) *s^<>A-!y7rpt^U31{C^^^^n5» 

CO 0 3 0] WiZ. 7.J~V&.mU^ih.^n>V7.tS^}^ 

^iScg (Xat Yst) v^ag^jX^v'XiJ^SStC^ 
^ii^n^ (step 2) „ 

[0 0 3 1] D^ViT, ^^§g41lc:^ViT, ^-feJl-^/L^^ 
e (Xst, Yst) i:RjitlIl*5H40(Dt43,C.N^4ff (Xo. Y 
o) tO^^>^ii (A=, AY) $tf3¥-r«» (steps) o 

[0 0 3 2] ^V>T. llU^Sg42JC:fot.^T. ±fBp^-r>7^ 
7^5':$'^^ (=m. Ym) (AZ:, A 

Y) t^sn^iu. i^-^iy'rw^^^^o^mn&m. (xi 

out, Ylout) ^fettl^-r-S (step4) . 

[0 0 3 3] ;i©{irni&® (xiout. Yiout) \zn^ 

'5^groJ/^:S'->S/^i?->5g^N*&34(C.i;05E^L. 
"T^ (steps) o 

C0 0 3 4];*:tr. i'D<DV:fy>f'-)U}^iH<Dt^mm 
Tf^CDS^ffilL (step6) . z:<D'&':ry^'-jv\^i^<D 

(i-t;>) cos^TStj^T-rss-cstepi^s^e^coibf^s^ 

Ojg-r (step?) « 

[0 0 3 5] — step4jcT^m$nrc^-r >'7^:7U 

i7^46C5{ilBHae (XI out. Ylout) 

frt5p^-r>^:7U^:$^46co(irRifi:SYiouti:, tJtas 

(stepl 1) A<Ylout 

NO -^mmmmiz^mm-cs^^f)^^. m^i¥±i.rz.^ 

©40tcASST^#^, 

YES m^f^mmtt^. 

(stepl 2) B<Ylout^A 
YES stepl 3(C]fci^9^. 7sy'-i>^m-^l^\Z:ii\f'f^m 

NO step T 4ICiiO. 

(stepl 4) C<Y1out^B 

YES stepl sizm^. ^mmmt^^~r. —^<Dm 

m^X 5"- v'SS Si $ -a: ^ . 
NO stepl 6»Ciitfc 
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S 

(stepl 6) D<Ylout^C 
YES stepl 7tCjEi^. 7.^-i^^m:^^{Z^n^m 

NO stepl SICiitT. 

(stepl 8) Ylout^D 
NO step 1 1 ICM^c 

YES asmmmm^oTt)^ ^^irn^mr i outTj^Jt— a-— 

fctttb. Byt^± m'Bmm) . stepi 9tciitf. 

(stepl 9) ^-r >^r? • :t—/'^—ya—\z^r)^m 

10 ^j^rrs, 

[0 0 3 6] Xy^—i^mi^^m\Z^^^X. ^6 

ir;mttY::^fpit;il2i(?5Ji;5>^T»'^i&'rsfeofr 

[0 0 3 7] ^8 »C>^oT{lffi1fi5c1SY lout^tpJlSH^g 

-0 1 3 i:S3tA^«g$nSc 
COO 3 8] mi^izmi SOJ^-g-tt, -(SlRHitSYlou 
a? t;&tqj}giat5E40&iQ^TL'SVi. ;6^^X^->?3^tjS^r 

[0 0 3 9] ^^x. :^mmm\z:^\^>x\t. iiMmmi 

J: T ^ > 5= :7 w 46 <i: S (SlRl^tS Y 1 ou t i 
^fepiil5ffi40a)^2p&eA'-Di:^itiajU it^scoilg 

igtRiaSY l0Ut*^^^^eBtX^bT±SS<ffiI(rfl: 

-v^35<Di^i!;i^*=£3S< UTVi^fci?). {grRlteSY 1 ou 

50 \i>^-^mmmm4o<D^^L-^mYojS:m (c<b) (c^tf»*r 

SJit(;irj:r}, lai 4^rc:fil^l 5»c^'ra;atr. -fe;^ 

ll*t®^;}iT CO ^ ^ pIflW$ga40^/S A T b S 5 ^1 *t 

::(Dr^ist). -t}uii<D^&^mm\zi!ij^vrz.mmm 

ux^-<A^<£^7?^. ^nnjM<Dmyt^^m\z$iim 
[0 0 4 0] ^r^. :^mmm\z^^^x. %^>v^y\^^ 

^46t::<tSilOlteSY 1 out hMmnW^^^(r>^L-^n 
40 Yoti£)tlCEb, ^ir^JteffY loutdttt^vCNfiffYotC^U 
T±JlS<a!ilC^©-rSJ©-&t5. X-7^-y35CD;^i(i3^ae<&i^ 
36. 4»^L>&®YoOTM!!*rfi:@-r§S^tJ^X5^-v*3 

5©^i!i5iM$s<i-5»z:ifeT^s, co:©^t>, Sir 

[0 0 4 1] 75::^. 3^^S£0ll(Z:fetiTfJ. S^tee<£^ 
:^b^^ip&®tC^frS<ilRl&SY 1 outcDffi^^4®tC 

p&^:.x7.=r~^^i^mmM^'^m^tzM. m7L\tm^^n 

A*;^c»iD3«>^e,{irRj&SY 1 out*Tcr)«iraBgR|t;:jffi:C 
TX 5^- v^idi^^^ pj^ b T t) cfc t< 
5(7 [0 0 4 2] |^16fiXx-vS 
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10 



CO 0 4 3] m^e.mmm-Q\^. mm^mA-uo^mh^ 
f^^agYioott^jti^UTS:*^ i^mmm-^n,. 

|pIO^lR3&SYlouti&, 

AV=a- CS (Ylout)dtD +^ (;tfcU. 
tC<tOll^T^o -tUT, DSP62tCi5V^T^ifil5^-MA 
[0 0 4 4] 7^43, I A V I <Vmaxtl., 

[0 0 4 53 Jl©J:atC. ^^iS^?!I(C*5V=>Tti. MIBI^ 

[0 0 4 6] ^±iJ^u^c:t.^o«g^7&^^<fc5tc. M 

MU. ^{IfRlfieY lout(C^&i;Tt^f2X-7^->^35CD3^ 

[0 0 4 7] #^)^T^i:Uxm^tr— A^£0lJ^ 

[0 0 4 8] 

^zt\z^r). ::K7—>>^mzm^U^Wimm'C^Wj-r 

sci^tsi^t?^. nmn^m(o^^^mm\z$iimT^z,^ 

[0 0 4 9] ^^:^2 0^§^tC^^?^@<a^«SS^^e 

r 5 «^ jsi^sx -r- cd^Kj^^ < f -5 ^: t J; 
0, x7—i^^'^\z^wu^mmm'(^^wi'r^:zizf)^'c 

^mM=Fm(Dm^^Mm\zmmr^^ti)^'r;'^^. 
[0 0 5 0] m:^ms<D^m\zm^mni&^^mytmm 
nmu^^mz^^7.'r-i^^wjJi\^<om\^<iLm^ 



[0 0 5 1] m^m4<D^m\zm^^mn^m^mm 
'c\t. 7s^-i^mm<Dmmm^z±m^mit'f^zLt\z^ 

[0 0 5 2] 5t^:S5 cr)^egfZ^^?^^tiJ[^S3t>!7^ 

-cti. m^^^<Dx^-i^^m:^i^\z$i^-t^mm<iLm 
[gi^<Di«i^?^c^5g] 

[1212] ^^m^zm^mmi^^mmytrnmo-mmm^ 
a? [0 3] ±iJi^L'psmmmmt(o^mmm^7Firm-^^ 

-So 

[04] "SlSlfifl5H»C:felt-5SWS:e^7n-r0T&'5o 

[0 5] 0iStX0 2(c:fett-5»if^^?ij<£^-r:7n-^^ 
[0 6] X^->^i3i)^i^S()fC,t-5-feJl'<hprJSllI«5ffi(7)& 

[0 7] X'y'->^mm^m\z^^ilJV'^l^^mmmm(D(^ 
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